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[57] ABSTRACT 

A fan unit for a building* s air handling system comprising a 
support struaure including a front wall with an air inlet 
opening formed therein and a bladed fan wheel rotatabty 
mounted on the support structure about its central axis and 
having an axial air intake on a front side thereof confronting 
the inlet opetung. The fan wheel has an annular air outlet 
extending about its circumference. A fixed centerbody 
directs air flow into and within the fan wheel and extends 
along die central axis from a relatively narrow front end 
located in die air inlet opening to a wider rear end located 
within the fan wheel. This centerbody has an annular exte- 
rior surface which curves outwardly in a section diereof 
adjacent the wider rear end. The centertx>dy extends through 
the axial air intake of the fan wheel. Support stmts rigidly 
support the centerbody in a fixed position. Preferably the 
centerbody is filled with sound attenuating material. Pref- 
erably the fan unit has an additional wall spaced from the 
front wall and these two walls extend radially away from tiie 
annular air outlet forming an annular air passageway that 
opens into an interior air space. Both the front wall and the 
additional wail can contain sound attenuating material. The 
width of die passageway increases as it extends away from 
the annular air outlet 

27 Claims, 3 Drawing Sheets 
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1 2 

FAN FOR AIR HANDLING SYSTEM a constant diffusing area along its radial length and a straight 

section having an increasing diffusing area along its radial 

BACKGROUND OF THE INVENTION length. Gases are drawn axially into the con^ressor which 

This invention relates to fan units, particularly those has an impeller wheel mounted on a rotatable shaft. The 

designed for use in conjunction with an air handling system 5 wheel which has curved blades, sen.es to increase the 

for a building or other structure. ^^loaty of the gas and to mgart centtrfugai force to the gas 

.... . . . ^ r It pnor to eatexinc into the diffuser. 

Rclauvely inexpensive plenum or plug-type fans are weU ^ . .r^c . v • • ^ 

known in the industrial and commercial fan industry. They U.S. Pat No. 5,426^68 issued Jun. 20. 1995 to Yazia et 

are commonly sold as an unhoused fan unit by the manu- al. describes both a fan inlet and a fan ouUet smicmrc for an 

facturcrs although they are mounted in a suitoble support ^° air handling system. Both the fan inlet and the fan outlet 

structure that can include a front waU with an air inlet have sound attenuating material arranged between interior 

opening fomed therein. These fans are used instead of or to and exterior waUs. At least portions of the interior walls are 

replace centrifugal type fans which are commonly used in constructed of perforated metal sheets. These known mlct 

the air handling industry. The wheel of the plenum fan is and ouUct units are constnjcted for use in association with a 

used to pressurize a surrounding air plenum or housing in standard axial fan unit In the ouUct duct apparatus, the main 

whi<A» the fan is instaUed. A number of air ducts can be passageway is substantiaUy straight and incrcasesm tians- 

connected to the housing and these can extend from any verse cross-scction from the inlet to the ouUet The tnrns- 

direction. In addition to being a reasonably inexpensive fan verse cross-section changes from circular at the end of ttic 

structure, a plenum or plug fan unit can save space by passageway adjacent the fan to rectangular at the opposite 

diminating a special fan housing, transitions and diffuscrs as ^ c^d. 

part of the air handling system. When required two or more It is an object of Ac present invention to provide a fan unit 

of these fans can be mounted side-by-side on common or whidi is siiiq)le to build and construct and which employs a 

separate support frames. bladed fan wheel with an axial air intake and an annular air 

A common and wcU known difficulty of plug or plenum ^ ouUct and a fixed centcrbody for directing airflow into and 

fans is that they can be inefficient in their operation and within the fan wheel. 

noisy compared to other types of fans. They can require It is a further object of the present inventioit according to 

considerably more electrical power for the operation of the another aspect thereof, to provide a quieter air fan unit which 

ooe or more fans than mcwe efficient units diat produce the employs a bladed fan wheel having an axial inlet and which 

same amount of or more airflow. With respect to the noise ^ is mounted in a housing having an air inlet in one side wall, 

problem, it is noted that with many known plug type fans. This side wall and an additional wall spaced from the side 

low frequency noises are generally produced and there is no wall and located in the housing extend radially away from 

currently available and ^ctical solution to this noise jarob- the annular outlet to foim an annular air passageway with 

lem. sound reducing capabilities. 

U.S. Pat. No. 5.066,194 issued Nov. 19, 1991 to Cairier 35 ^fiMMARY OF THF l>AmNnON 

Corporationdcscribesafanorificestructureintcndcdforuse SUMMARY OF THE INVENTION 

in conjunction with an outside enclosure, usually ooDtaining According to one aspect of the invention, a fan unit 

a heat exdiaoger and compressor of an air conditioner. The conqirises a support structure including a front wall with an 

orifice is defined by an annular curved surface that extends air inlet opening formed therein, and a bladed fan wheel 

downwardly from a top wall of the cover. The curved surface 4^ rotatably mounted on the support structure about its central 

is generated by rotating a planar and curvilinear line about axis and having an axial air intake on a front side thereof 

a coplanar axis of generation. It is said that the contour of the confronting the inlet opening. The fan wheel has an annular 

orifice enhances fan efficiency and reduces radiated noise. air outlet extending about its circumference. A fixed center- 

The orifice cover is made from plastic materials by a body for directing air flow into and within the fan wheel 

molding process. 45 extends along the aforementioned central axis fr<Mn a rda- 

U.S. Pat No. 4S16M9 issued Mar. 18, 1986 to Garden tivcly narrow front end located in the air inlet opening to a 

aty Fan & Blower Co. describes a centrifugal fan involving wider rear end located within the fan wheel. The centcrbody 

a fan wheel rotatably mounted in a scroU-spiral type housing has an annular exterior surface ttiat curves outwardly in a 

having an axial air inlet and an air-outlet in a plane parallel section thereof adjacent the wider rear end. The centcrbody 

to the axis of rotation. The air flow is drawn in axially by the 50 extends through the axial air intake of the fan wheel. One or 

fan-wheel from the housing air-inlet and is discharged more supporting devices connected to the centcrbody rigidly 

peripherally therefrom into the housing structure to eflfcct an support the centcrbody in a fixed position in the air inlet 

enlarging spiral flow to a housing air-outlet. The fan-wheel opening. 

comprises a scries of circumfercntially-spaccd radially- Preferably the centcrbody has a forward section which is 

extending blades fixed between a pair of axially spaced 55 bullet shaped and extends through the air inlet opening. The 

plates. The fan wheel in this patent specification, which is centcrbody can be filled widi sound attcDuating mateurial. 

said to be of more or less conventional structure, con^srises According to another aspect of the invention a fan unit 

a pair of inner and outer plates secured in axially-spaced rnmprises a housings inlet opening in the housing and a 

relationship by an annular series of radiaUy-disposed vanes. bladed fan wheel mounted within the housing for rotation 

The fan wheel is fixed to a shaft journalled on a suitable ^ about a central axis. The fan wheel has an axial air inlet on 

bearing on the side walls of the housing. This fan unit is a front side thereof in alignment with the inlet opening and 

equipped with an inlet-cone which is a concave annular includes a rear plate and an annular outlet extending about 

member that tapen inwardly from the air inlet in the housing its circumference. A drive shaft is rigidly conncaed to the 

wall towards the fan wheel. rear plate and a motor is operatively connected to the drive 

U.S. Pat. No, 4,900,225 issued Feb. 13, 1990 to Union 65 shaft for rotating same. A generally elongate centcrbody is 

Carbide Corp<vation teaches a centrifugal compressor hav- rigidly connected by one or more struts to the housing. This 

ing a two section difluser which has a tapered section having centcrbody extends from a relatively narrow front end 



05/10/2004, EAST Version: 1.4.1 



5.749.702 



3 

axially along the central axis into the inlet opening in the 
housing and through the axial air inlet in the fan wheel. The 
center body has a wider rear end located within the fan 
wheeL A potion of the ccntcrbody extending into the air 
inlet of the fan wheel has an annular, outwardly curved 
surface so that air drawn into the air inlet by rotation of the 
fan wheel is redirected by this surface of the centeibody in 
a radial direction towards the annular outlet. 

According to a further aspect of the invention, an air fan 
unit comprises a housing including fixed sidewalls and a top. 
the housing forming an air plenum and having an interior air 
space, an air inlet in one of the sidewalls, and a bladed fan 
wheel mounted for rotational movement within the housing 
in order to pressurize the housing. The housing has two or 
more air outlet for connection to two or more air ducts. The 
fan wheel has an axial inlet confronting the air inlet in the 
housing and an annular outlet An additional wall in the 
housing is spaced from the sidewall and the two walls extend 
radially away from the annular outlet fc^ming an annular air 
passageway extending from the annular outlet and opening 
into the air space. The addition wall has wall edge extending 
along its periphery and substantial air gaps are form between 
two or more of the wail edges and the side walls and top of 
the housing so as to permit free flow of air into the plenum 
from the outlet of the fan wheel. At least the one sidewall 
and the additional wall contain sound attenuating material 

According to a still further aspect of the invention, an air 
fan unit comprises a support structure including a first wall, 
an air inlet opening formed in this first wall, and a bladed fan 
wheel mounted for rotational movement on the support 
structure. The fan wheel has an axial air inlet confronting the 
air inlet opening and includes an annular outlet extending 
about its circumference. An additional wall is spaced from 
the first wall and mounted on the support structure. An 
annular passageway is formed by the first wall and the 
additional wall and extends radially away from the annular 
outlet. The passageway is adapted to open into an air plenum 
of an air handling system. The width of the passageway 
increases as it extends away from the annular outlet whereby 
the velocity of airflow passing through the passageway 
decreases and the static air pressure increases as the airflow 
moves away from the annular outlet 

According to still another aspect of the invention, an air 
fan unit for an air handling system comprises a support 
structure including a generally planar wall with an inwardly 
converging air inlet opening formed therein, and a bladed 
fan wheel mounted on the support structure for rotation 
about a central axis. An annular curved lip extends around 
the air inlet q>ening and projects substantially outwardly 
from a pUnar front surface of the wall. This lip has a curved 
surface extending from the air inlet caning to the front 
surface of the wall. The wall contains sound attenuating 
matoial at least in an area surrounding the air inlet opening. 

Preferably the curved lip is filled with sound attenuating 
material. 

Further features and advantages will become apparent 
from the following detailed description of a preferred 
embodiment taken in conjunction with the acconqjanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a plenum fan unit taken 
from the front and left sides and showing the front air inlet 
and a portion of the fan wheel; 

FIG. 2 is side elevation of the plenum fan unit of FIG. I; 

FIG. 3 is a schematic cross-sectional view taken through 
the axial center of the fan unit; 
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FIG. 4 is a schematic plan view, partly in section, illus- 
trating the fan unit of FIG. 1 mounted in a plug fan cabinet 
whose top has been omitted for purposes of illustration; 

FIG. 5 is a cross-sectional elevation taken along the line 
5 V — V of FIG. 3 and showing the front of the fan wheel and 
a rear portion of a fixed centerbody mounted therein; and 

FIG. 6 is a perspective view of the fan wheel taken from 
the front and one side. 

10 DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

FIGS. 1 and 2 illustrate a fan unit 10 suitable for use in 
an air handling system for a building or other large structure. 

1^ As shown in FIGS. 1 and 2. the fan unit is an unhoused fan 
designed to be mounted or installed in a field erected or 
factory built housing or plenum 12 as illustrated in FIG. 4. 
The fan unit 10 comfmses a support structure 14 which 
preferably includes a front wall 16 with an air inlet opening 

^ 18 fonned therein. A bladed fan wheel 20 is rotatably 
mounted on the support structure 14. The wheel rotates 
about a central axis of rotation indicated at A in FIG. 2. The 
wheel has an axial air Intake 22 on a front side thereof 
confrx>nting the inlet opening 18. The fan wheel also has an 

^ annular air outlet 24 extending about its circumference. The 
wheel can be rotated by means of a suitable electric motor 
26 whidi can be rigidly mounted on the support structure 14. 
As shown, the motor 26 can be mounted so as to provide 
direct drive to the fan wheel, rotary motion being provided 
to a rear, circular plate 28 of the fan whtci by means of drive 
shaft 30 (see FIG. 3). In a well known manner, it is also 
possible to have one or more continuous drive belts connect 
the drive shaft erf the motor to one or more pulleys mounted 
on the drive shaft connected to the rear of the fan wheel. 

35 The fan wheel 20 can vary in diameter depending i^xjn 
the particular air handling requirements and the air flow 
desired. In a known manner, the wheel 20 can be constructed 
using a number of hig^ efficiency, aiifoil blades 32. the 
general nature of which can be seen from FIG. 6. The rear 
edges of these blades are connected to the aforementioned 
rear plate 28 in a rigid manner, such as by welding while the 
forward edges are connected to an annular, outwardly 
curved plate 34. The preferred curvature of the plate 34 is 
shown in FIG. 3. The fan wheel and the complete rotating 
assembly are preferably dynamically balanced as a unit in a 
known manner. 

The illustrated suf^xfft structure 14 includes elongate, 
bottom frame members 36 and 38 and uprigfht frame mem- 
bers 40. It will be understood that the frame m^bers 36. 38 

50 together with the bottom of front wall 16 fcrm a rigid 
rectangular frame forming a base for the fan unit. If desired, 
there can be internal bottom frame members such as the 
member 42 shown in FIG. 1. Preferably there is also an 
upper frame structure including side frame members 44 and 

53 rear horizontal frame member 46. The front end of the two 
frame members 44 can be connected to the front waU 16 in 
order to support same and to be su]^>oited thereby. 

A fixed center body 50 for directing air flow to and within 
the fan wheel 20 extends along the central axis A from a 

60 relatively narrow front end indicated at 52 located in the air 
inlet opening 18 to a wider rear end 54 located within the fan 
wheel 20. As illustrated in FIG. 3, the rear end 54 preferably 
extends substantially to the back of the fan wheel dose to 
the rear plate 28. The centerbody 50 has an annular exterior 

63 surface indicated at 56 in FIG. 5 and this surface curves 
outwardly in a section 58 adjacent the wider rear end 54. The 
centerbody 50 extends through the axial air intake 22 of the 
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fan wheel. One or more supporting devices are connected to 
the ccntcibody 50 for rigidly supporting it in a fixed position 
in the air inlet opening 18. As illustrated, these supporting 
devices con^jrise four rigid struts 60 that extend in the shape 
of a cross from the forward section of the centerbody. 

The preferred centerbody has a forward section which is 
bullet shaped and extends through the air inlet opening 18. 
This forward section has an aerodynamic, rounded nose 62 
made of solid (unperforated) sheet metal. Preferably, the 
centerbody is filled with sound attenuating material 64 to 
ht\p reduce the amount of noise generated by the operation 
of the fan wheel. A standard fibreglass acoustical fillei can 
be used to fill the centerbody. which material is compressed 
to some extent so that it will completely fill the interior of 
the centerbody and have good sound absorbing capabilities. 
In a particularly preferred embodiment a relatively thin 
layer, for example one half inch or less, of a fibreglass 
insulation with a cloth backing can be used along the interior 
surface of the metal shell which forms the exterior of the 
centerbody 50. This preferred material, which per se is 
known in the air handling art. has zero erosion oi the 
fibreglass insulation at air velocities up to 6000 ft per 
minute. The standard low density acoustical filler is then 
placed behind the zero erosion layer. In the prefened 
embodiment the metal shell of the centerbody 62 is formed 
of perforated sheet metal in the cylindrical, central region 59 
thereof indicated in dashed lines in FIG. 3. The circular rear 
plate 66 of the centerbody can be made of either paforated 
OT solid metal sheet. The outwardly curved section 58 of the 
centerbody is made of solid metal sheet like the nose 62. 

It will be understood that the centerbody 50 helps to guide 
the airflow through air inlet opening 18 and helps to avoid 
undesirable turbulence in the opening. In addition, the 
efficiency of the fan wheel 20 is increased because the solid, 
curved rear end section 58 redirects the air flow in a radial 
direction towards the annular outlet 24. Thus, the air flow in 
the fan wheel itself is relatively smooth. 

Another feature the fan unit 10 is the use of an annular 
curved Up 70 tfiat extends around the air inlet opening 18 as 
illustrated clearly in FIGS. 1 and 3. The lip projects sub- 
stantially outwardly from a planar front surface 72 of the 
aforementioned front wall 16. The lip has a curved surface 
that extends from the air inlet opening 18 to the front surface 
72. The wall 16 contains sound attenuating material 16, of 
the type described above, at least in an area surrounding the 
air inlet q^ening 18. Preferably the curved lip 70 itself is 
filled with sound attenuating material as indicated in FIG. 3. 
Also preferably both the air inlet opening 18 and the curved 
lip 70 are formed with perforated sheet metal 78 as indicated 
by the dashed lines in FIG. 3. The provision of the annular 
curved lip 70 acts to reduce noise that would otherwise be 
caused by air flowing into the fan unit 10 during operation 
thereof. It is also possible to form the surface of the Up with 
soUd metal sheet although the use of such is less desirable 
from the stanc^int of sound attenuation. 

An annular surface section 19 of the front waU around the 
inlet q>ening 18 is made of soUd metal sheet The section 79 
is adjacent the curved plate 34 of the fan wheel In addition 
there is an internal, solid plate partition 83 mounted within 
the thick portion of the waU 16. This partition can extend 
outwardly from the front edge of the section 79 and is 
parallel to the front of waU 16. The internal partition helps 
to develop &e desired pressure levels in the preferred fan 
unit of the invention. 

The amount of noise emanating from the front side of the 
doubled walled housing 12 can be further reduced by filling 
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the interior of front waU 16 with the aforementioned sound 
attenuating material. Indeed. aU four walls of the housing or 
plenum 12 indicated at 16. 80. 81 and 82 in FIG. 4 can be 
fUled with sound attenuating material to reduce the amount 

5 of noise combg from the interior of the housing. The interior 
surfaces of the double waUs 16. 80 to 82 can be made with 
perforated metal sheet mounted on suitable, known framing 
material while the exterior surfaces are soUd metal sheets. 
The construction of the plenum or housing 12 for a plug fan 
is weU known in the art and therefore a detailed description 
herein is not required. It wiU be appreciated that the housing 
12 wiU be enclosed at the top and the bottom. The bottom 
can be formed by the floor 84 of the stmcture or building in 
which the fan unit 10 is installed. Because the housing 10 is 

J J con^letely enclosed except for the air inlet opening 18 and 
the air ducts, such as ducts 86 and 88 shown in FIG. 4. the 
fan wheel 20 is able to pressurize the surrounding air plenum 
(that is the interior of die housing 12) in which tiie fan is 
InstaUed It wiU be appreciated that with this arrangement, 
the required air ducts can be connected to the housing 12 
from any direction, which can result in space savings and 
construction vcrsatiUty. 

Preferably, in a known manner, the air Inlet opening 18 
includes an inwardly converging portion that can extend 

2^ substantiaUy to the axial air intake 22 of the fan wheel. This 
inlet arrangement helps to funnel the required amount of air 
into the fan wheel and the combination of the inwardly 
converging inlet and the curved Up 70 creates a smooth air 
flow into the fan wheel. The provision of ttie 1^ 70 results 
in a much greater curved surface in a radial plane taken 
through the central axis indicated at A. 

Another preferred feature of the fan unit 10 is the provi- 
sion of an additional waU 90 whidi. when the fan unit is 
instaUed, is located in the housing 12 and is spaced from the 

35 fixed side waU or front waU 16. The additional wall 90 can 
be rigidly mounted on the support structure 14 in any 
suitable manner. Preferably the waU 90 is filled with the 
aforementioned sound attenuating material, which material 
is indicated at 92. Also, preferably the front surface 94 of the 

40 wall 90 is made of perforated metal sheet material. 

The front or side waU 16 and the additional wall 90 extend 
radiaUy away from the annular outlet 24. fcaming an annular 
air passageway 96 extending around the annular outlet and 
opening into the interior air space 98 of the housing 12. 

45 Preferably the (^sing surfaces 100 and 102 of ttie front 
waU and the additional waU 90 diverge with respect to each 
other as they extend radiaUy away from the annular outlet 
24. In this way. a difi'user is fonned around the fan wheel 
which extends out from the air outlet 24. The f^ovision of 

50 this difhiser results in greater fan efEidency as compared to 
pnoT art plug fans wherein the air flow from die fan simply 
empties into a relatively large air plenum or housing. The 
increased efficiency of the fan unit 10 arises from the 
reduction in the velocity of the air at exit point 104 of the 

55 difiusec It wiU be ^Tpredated that the velocity of the air at 
the point 104 will be substantially less than the velocity of 
the air as it exits the blades of the fan wheel. As wiU be 
appreciated by those skiUed in the construction of air fans, 
not only does the velocity of the air flow decrease as the air 

60 passes tfarough.the passageway 96, the air pressure increases 
as die air flow moves away from the annular outlet 24. In 
other words, static pressure recovery (static regain) from the 
velocity pressure is substantially improved by the provision 
of the diffuser. 

65 In the prcfeircd embodiment illustrated in FIGS. 2 and 3. 
the additional waU 90 is gencraUy flat at least on its front 
side, whUe die preferred front or side wall 16 is incUned at 
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a slight angle away from the wall 90 as the walls extend 
radially away from the annular outlet 24. It is also possible 
for the diffuser to be constructed so that the opposing 
surfaces 100 and 102 are parallel to each other (not shown). 
Also, as shown in the drawings, die front oc side wall 16 can 
be fonncd with a mudi thicker section 110 b die region 
around the air inlet caning 18. By making the front wall 
thicker in this region, the length the air inlet opening 18 
can be inaeased along with the amount of sound attenuating 
material 76 around the inlet opening. Although the thickness 
of section 110 can vary, depending on the size of the fan unit, 
etc.. typically its thickness is at least about 12 inches. 
Generally, its thickness would be in the 12 to 18 inches 
range. It should also be noted diat die side edges 112 and 114 
as well as the top 116 of the wall 90 should be sufScientty 
spaced firom the adjacent walls of the housing 12 to permit 
the air flow from the fan wheel to flow easily and unre- 
stricted into all of the interi<^ space of the plenum after 
exiting the passageway 96. There should be an air gap on at 
least two edges of the wall 90 and preferably an air gap is 
provided along all four edges of the wail. In many housings 
however, particularly for larger fans, there is a gap on only 
three sides with no gap at the bottom of wall 90 due to the 
need to mount and support the fan unit near the bottom of the 
housing. The size of the gap is simply a matter d engineer- 
ing design that depends on such factors as providing a 
reasonable flow velocity, i.e. 1000 cftn through the dlfixiser 
section of the fan unit. In a preferred embodiment the gap 
jrovided is at least two feet. 

Although the fan wheel is illustrated as being only sup- 
ported by a drive shaft extending rearwardly therefrom, it 
will be appreciated by those skilled in die ait diat the fan 
wheel 20 can be supported by a central drive shaft tfiat 
extends into and even through the centerbody 50 so diat the 
fan wheel is supported at both its rear end and at the front 
For example, a suitable shaft bearing could be mounted 
inside the centerbody 50 to support die front end of die drive 
shaft for the fan wheel. ITie features of die present invention, 
and in particular the use of the centertxKly 50. lend them- 
selves to all standard plug fan arrangements, including 
standard arrangements for driving the fan wheel. 

It will be appreciated by those skilled in the art diat 
various modifications and changes can be made to the 
described and illustrated fan unit and to die illustrated 
housing widiout departing from die spirit and scope of diis 
invention. Accordingly, all such modifications and changes 
as fall widiin die scope of the appended claims are intended 
to be part of this invention. 

I therefore claim: 

1. A fan unit comprising: 

a su{^rt structure including a front wall with an air inlet 
opening formed therein; 

a bladed fan wheel mounted on said support structure for 
rotation about its central axis and having an axial air 
intake on a front side diereof confronting said inlet 
opening, said fan wheel having an annular air oudet 
extending about its drcumferenoe; 

a fixed centerbody for directing air flow into and within 
said fan wheel extending along said central axis from a 
relatively narrow front end located in said air inlet 
opening to a wider rear end located within said fan 
wheel, said centerbody having an annular exterior 
surface that curves outwardly in a section thereof 
adjacent said wider rear end. said centerbody extending 
through said axial air intake of the fan wheel; and 

one or more supportiiig devices connected to said center- 
body for rigidly supporting said centertxxly in a fixed 
position in said air inlet caning. 
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2. A fan unit according to claim 1 wherein said centerbody 
has a forward section which is bullet shaped and extends 
through said air inlet opening. 

3. A fan unit according to claim 1 wherein said centerbody 
5 is filled wiUi sound attenuating material. 

4. A fan unit according to claim 1 wherein said one or 
mcx-e supporting devices include a plurality of struts rigidly 
fixed to said centerbody, said struts extending outwardly 
from said centerbody and being rigidly attached to said front 

10 wail. 

5. A fan unit according to claim 1 wherein said air inlet 
opening includes an inwardly converging portion that 
extends substantially to said axial air intake of the fan wheel. 

6. A fan unit according to claim 5 wherein said air inlet 
15 opening has an aimular curved lip that extends forwardly 

beyond a front surface of said front wall, said curved lip 
acting to reduce noise caused by air flowing into said fan 
unit during operation thereof. 

7. A fan unit according to claim 5 wherein sound attenu- 
20 ating material fills said front wall at least in an area around 

said inwardly convei^ng portion. 

8. A fan unit according to claim 1 including an electrical 
motor for rotating said fan wheel, said motor being mounted 
on said support structure and having an ou^ut shaft con- 
as nected to said fan wheel at a rear side of the fan wheel. 

9. A fan unit according to claim 8 wherein said wider rear 
end of the centerbody is located near said rear side of the fan 
wheel. 

10. A fan unit comprising: 
30 a housing; 

an inlet opening formed in said housing; 

a bladed fan wheel mounted widiin said housing for 
rotation about the bladed fan wheel's central axis, said 
fan wheel having an axial air inlet on a front side 
thereof in alignment with said inlet opening and includ- 
ing a rear plate and an annular ouUet extending about 
the bladed fan wheel's circumference; 

a drive shaft rigidly connected to said rear plate; 
4Q a motor operatively connected to said drive shaft for 
rotating said drive shaft; and 

a generally elongate center body rigidly connected by one 
or more struts to said housing, said center body extend- 
ing from a relatively narrow front end axially along 
45 said central axis into said inlet opening in die housing 
and through said axial air inlet in the fan wheel, said 
center body having a wider rear end located within said 
fan wheel. 

wherein a portion of said center body extending into said 
50 axial air inlet of the fan wheel and adjacent said wider 
rear end has annular, outwardly curved surface and air 
that is drawn into said axial air inlet by rotation of said 
fan wheel is redirected by said surface of said center 
body in a radial direction toward said annular outlet 
55 II. A fan unit according to claim 10 wherein said center- 
body is filled with a sound attenuating material. 

12. A fan unit according to claim 10 wherein said inlet 
opening is formed in a wall of said housing and is inwardly 
converging towards the fan wheel. 
60 13. A fan unit according to claim 12 wherein an outwardly 
extending annular curved lip is formed around said inlet 
opening, whereby said curved lip reduces noise caused by 
air flowing into said fan unit during use thereof. 
14. A fan unit according to claim 12 wherein said housing 
65 includes a fixed front sidewall in which said inlet opening is 
formed and said front sidewall and an interior wall mounted 
in said housing extend radially away from said annular 
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outlet, thereby providing an annular passageway for air 
exiting said annular outlet, both said £Font sidewall and said 
interior wall containing sound attenuating material. 

15. A fan unit according to claim 14 wherein the width of 
said passageway increases as it extends radially away from 3 
said annular outlet, the velocity of the air in said passageway 
decreasing and the static pressure of said air increasing as 
said air moves away from said annular outlet. 

16. A plug air fan unit comprising: 

a housing including fixed sidewalls and a top. said hous- 
ittg forming an air plenum adapted to be pressurized by 
a bladed fan wheel and having an interior air space, said 
housing having two or more air outlet for connection to 
two or more air ducts; 

an air inlet in one of said sidewalls; 

said fan wheel mounted for rotational movement within 
said housing in order to pressurize said housing, said 
fan wheel having an axial inlet confronting said air inlet 
in the housing and an annular outlet; and ^ 

an additional wall in said housing spaced from said one 
sidewall and having wall edges extending along its 
periphery, substantial air gaps being f<rmed between 
two or more of said wall edges and said sidewalls and 
said top of said housing so as to permit free flow of air 25 
into said air plenum frx>m the outlet of the fan wheel; 

said one sidewall and said additional side wall extending 
radially away from said annular outlet and located on 
opposite sides of said annular outlet, said one sidewall 
and the additional wall forming an annular air passage- 30 
way extending from said annular outlet and opening 
into said air space, wherein at least said one sidewall 
and said additional wall contain sound attenuating 
material 

17. An air fan unit according to claim 16 wherein oppos- 35 
ing surfaces of said one sidewall and said additional wall 
diverge with respect to each other as they extend radially 
away from said annular outlet. 

18. Ad air fan unit according to claim 17 wherein said 
additional wall is a generally flat, interior wall and one 40 
sidewall is inclined away from said additional wall as said 
one sidewall and said additional wall extend radially away 
from said annular outlet 

19. An air fan unit according to claim 16 wherein said one 
sidewall and said additional wall have opposing surfaces 45 
whidi are each formed from perforated sheet metal. 

20. An air fan unit comprising: 

a support structure including a first wall; 

an air inlet opening formed in said first wall; ^ 

a bladed fan wheel mounted for rotational movement on 
said support structure, said fan wheel having an axial 
air inlet confronting said air inlet opening and an 
annular outlet extending about its circumference; 

an additional wall spaced from said first wall and mounted 33 
on said support structure; and 

an annular passageway formed by said first wall and said 
additional wall and extending radially away from said 
annular outlet, said passageway being adapted to open 
into an air plenum of an air handling system. 60 

wherein the width of said passageway increases as it 
extends away from said annular outlet the velocity of 
airflow passing through said passageway decreasing 
and the static air pressure inaeasing as (he airflow 
moves away from said annular outlet. 6S 

21. An air fan unit according to claim 20 wherein said 
additional wall is generally flat and said first wall is inclined 
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away from said additional wall as said first wall and said 
additional wall extend radially away from said annular 
outlet. 

22. An air fan unit according to claim 20 wherein (^pos- 
ing surfaces of said first wall and said additional wall arc 
eadi formed from perforated sheet metal. 

23. An air fan unit according to claim 22 wherein each of 
said first wall and said additional wall are filled with sound 
attenuating material. 

24. An air fan unit according to claim 20 wherein said 
support structure is a double walled, insulated housing 
comprising a number of sound insulated sidewalls. including 
said first wall and a top wall, said housing forming said air 
plenum which is capable of being pressurized by said fan 
wheel. 

25. An air fan unit for an air handling system comprising: 
a support structue including a generally planar wall with 

an inwardly converging air inlet opening formed 
therein; 

a blade fan wheel mounted on said support structure for 
rotation about a central axis and having an axial air 
intake on a front side thereof confronting said inlet 
opening, said fan wheel having an annular, circumfer- 
ential air outlet; and 

an annular curved lip extending around said air inlet 
opening and projecting substantially outwardly from a 
planar front surface of said wall, said lip being filled 
with sound attenuating material and having a curved 
surface extending from said air inlet opening to said 
front surface of the wall. 

wherein said wall contains sound attenuating material at 
least in an area surrounding said air inlet opening; 

said fan unit further include an elongate centerbody 
rigidly mounted in the center of said air inlet opening 
and coaxial with said fan wheel, said centerbody being 
filled with sound attenuating material and directing air 
flow through said air inlet opening. 

26. An air fan unit according to daim 25 wherein both 
said air inlet opening and said curved lip are formed with 
perforated sheet metal 

27. An air fan unit for an air handling system con:4)rising: 
a support structure including a generally planar wall with 

an Inwardly converging air inlet opening formed 
therein; 

a bladed fan wheel mounted on said support structure for 
rotation about a central axis and having an axial air 
intake on a front side thereof confronting said inlet 
opening, said fan wheel having an annular, circumfer- 
ential air outlet; and 

an annular curved lip extending around said air inlet 
opening and projecting substantially outwardly from a 
planar front surface of said wall, said lip having a 
curved surface extending from said air inlet opening to 
said front surface of the wall; and 

an elongate centerbody rigidly mounted in the center of 
said air inlet opening and coaxial with said fan wheel, 
said centerbody being filled with sound attenuating 
material and directing air flow through said air inlet 
opening. 

wherein said wall contains sound attenuating material at 
least in the area surrounding said air inlet opening. 

• * * * ♦ 
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